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(54)TilIe: FIBER-REINFORCED RESIN COMPOSITE MATERIAL HAVING REDUCED COEFFICIENT OF LINEAR 
EXPANSION 





(57) Abstract 

A fiber-rcinforccd recin composite material which comprises an in-plane pscudoiaoircpic plate formed by providing two or more 
types OF reinforcing fibers at least one of which has a negative coefficient of linear expansion, preparing a prcprcg 3hcci comprising a 
combination of such fibers aod UminaUng such sheets, and is adjusted lo have a reduced coefficient of linear expansion, in particular, lo 
have the coefficient of zero. The coefficient of linear expansion or the composite material is adjusted to be as RmalJ a« possible in the course 
of manufacture of the material using various means, thai is, by yarn doubling or comingling of a combination of two or more types of 
reinforcing fibers, by combining various prcprcg sheets formed from the resultant fiber bundles, by preparing a fiber bundle having a 
predetermined coefficient by yam doubling or the like, by changing the three-dimensional structure of doubled fibers, woven fabric Or the 
likcQ or by a combination of the above. 



INTERNATIO 



EARCHREPORT 



.IjrUcniAi.ional application No. 

PCT/JP00/02652 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI B32B5/26, B29B11/16, C0SJ5/24 

According to fnicmoiionnl Putcm Cloaaillcniion Mpq or to both national classification ami IPC 



B. FIELDS SEARCHED 



Minimum duu-umemation searched (c|aKsilTcnii« n svsicm followed by classification ^vnibuN) 

Inc. CI B32B1/00-35/00, B29B11/16, B29B1S/08-1 5/14 
C08J5/04-5/10, C08J5/24 



O0C Tit^ ^S^goO*' CX ' CfU U,al ^ " "» Held, Mfttod 

Kokai aitsuyo Shinan Koho 1371-1395 



lilecrronie daia base CMM during the international search (name of date bn PC nml. u here p^ticuhlc. search term, u^Jf 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of ihc relevant passages 



Relevant io claim No. 



JP, 5-254D4B, A (Asahl sqbv/ajDei . Co., Xcdj 
05 October, 1993 (05. 10.33) (Family: none) 

JF, 56-193143, A (Hitachi, Ltd.), 

10 November, 1983 (10.11.83) (Family: none) 

JP r -4-140127, A (Mitsubishi Heavy Industries, L.cd ) 
14 M*y, 1992 (14.05.92) (Family: none) 

JP, 51-14969, A (Fuji Heavy Industries Ltd.), 
05 February, 1976 (05.02. 76) (Family, none) 

JP, 50-12174, A (TRW Inc.), 

07 February, 1975 (07.02.75) (Family: none) 

US, 5312670, a C Kuang - Ming w u . Brian L.Avery) , 
17 May, 1994 (17.05.94) (Family: none) 

US, 5654077, A (Kuang-Ming Wu, Brian L.Avery) , 
05 August, 1397 (05 »os . 97) (Family: none) 



□ 

Further documents arc listed in the continuation of Box C. Q See 



1-6 

1-6 

1-6 

1-6 

1-6 

1-6 

1-6 



Special caicgorics of cited documents: 
"A" documeni denning the general state of the art which is not 

considered 10 be or particular relevance 
"E" earlier document but published on or after \ha imerh'aiiona'l fil inri'" 
doic 0 
document which may thfou, doubts on priority claiml*) or which is 
cued to establish the publlcDilon date oranoiher ciiaiion or Other 
Jpecui reason (as specified} 

document referring to an oral disclosure, use. exhibition or oihcr 
mean* 

*T" document published prior to the International ni [nt> date but f aier 
than the priority date claimed 



patent family annex. 



later document published after the international filing dale or 
pnenry dai« and not in conflict \w\h the application but cited to 
v h- .^ewrand the principle or iheory underlying the invention 
x document of pfarttc-ulsr relevance; tho claimed in vemion cannot be 
considered novel or cannot be considered 10 involve an inventive 
step when Ihc document is mJccn alone 

documem of particular refevanee: the claimed invention cannot be 
considered to involve un inventive .nep when the document IS 
combined with one or more other such documents such 
n combinoiion bcins obvious 10 a person skilled In me an 
<St document member of (he same patent family 



"Y 



Date or the aetuol completion ofthc international scorch 
o. 17 July, 2000 (17.07.00) 



Name and mailing address of ihc ISA/ 

Japanese Patent Office 
Facsimile No. 



Form PCT/ISA/2 10 (second sheet) (July 1992) 



Date of mailing ofihc intemaiionai search repon 

01 August, 2000 (01.06.00) 



Authorized officer 



Telephone No. 



